There are several enormous simplifications which result immediately from the application of this concept in enzyme kinetics. It is no longer necessary to discuss in vague imprecise terms the relative size of rate constants to effect reduction or allow rapid equilibrium assumptions. The resultant itself takes care of that. It is no longer necessary to work out a complete rate equation for a complex mechanism to see what the reduced function will look like. It is only necessary to calculate the distribution expressions for the least-and highest-substrate-degree pathways to the free enzyme and the highestsubstrate-populated nodes. Most important of all, we can now turn systematically to the task of the interpretation of product-inhibition effects in complex enzyme-catalysed reactions without recourse to the highly restrictive rapid-equilibrium assumptions. The enormous simplifications resulting from pseudo-equilibrium assumptions explains why complex steady-stale kinetics have been discussed largely in terms of modified binding equations.
The enormous simplifications resulting from pseudo-equilibrium assumptions explains why complex steady-stale kinetics have been discussed largely in terms of modified binding equations.
In the present communication we report that the degrees of true steady-state rate equations are vastly higher than those of analogous-binding models. This arises because instead of reflecting the substrate molecularity of the highest-occupied enzyme-substrate species, the degree now aeflects the highest-order King-Altman (King & Altman, 1956 ) patterns leading to the various nodes, subject to the numerator and denominator of the rate equation being relatively co-prime (Bardsley, 1977) . We report, moreover, that one of the basic tenets of classical enzyme kinetics, that the number of intermediate 'central' complexes (and hence kc,,,.) is irrelevant to the form of the rate equation, breaks down for all complex steady-state mechanisms giving equations of high degree. It thus becomes necessary to discriminate between two fundamentally different formulations for any complex steady-s tate mechanism. These are called 'implicit' or 'explicit'formulations, depending on whether the catalytic steps are implicitly included in 'composite' nodes or explicitly includled between discrete nodes (see Fig. 1 , where the two alternative formulations are shown for the Uni Uni dimeric allosteric mechanism withnon-identical sites and for the activator mechanism). Explicit formulations are essential for any theoretical discussion or primary kinetic isotope effects (Bardsley & Waight, 1976) The importance of such steady-state formulations is now illustrated by considering a restricted enzyme mechanism with identical interacting subunits, such that at any degree of saturation the kinetic properties of a subunit depend only on its occupancy, in short, a functionally symmetrical allosteric enzyme. This corresponds, for example, to tetrahedral symmetry in a tetramer. By application of structural rules (Wong & Hanes, 1962) , the maximum degrees of the steady-state rate equations for a variety of different active site mechanisms and aggregation states may be obtained ( Table 1) .
The surprisingly high degrees of these steady-state equations may, in fact, be underestimates. For example. functional symmetry becomes progressively less likely or impossible at aggregation states greater than four and, with unsymmetrical systems, not only combinations of enzyme forms must be considered at any particular degree of saturation in the nodal diagram, but various permutations of these combinations as well. The Uni Uni dimeric allosteric mechanism formulated implicitly and (6) the same mechanism formulated explicitly. (c) The so-called 'activator' mechanism formulated implicitly and ( d ) the same mechanism formulated explicitly. Symbols such as krA refer to pseudo-first-order rate constants.
The maximum degree becomes vastly increased even above those given in Table 1 . Asymmetry raises the degree of the implicit Uni Uni dimer from 2:2 to 3: 3, the explicit Uni Uni dimer from 3 : 3 to 5 : 5 and the explicit Uni Uni trimer from 6: 6 to 30: 30.
Randomization at each active site increases the degree still further. Then the degree of the implicit dimeric random Bi Bi becomes 8: 8 (instead of the ordered 4:4) and the explicit random Bi Bi dimer becomes 11 :11 (instead of 5:5). In many reactions (e.g. transaminations), there is the possibility of several discrete catalytic intermediates. This would involve an explicit formulation where each composite node was split into more than two discrete nodes if each enzyme species was kinetically distinct. For the explicit symmetrical Uni Uni mechanisms with kcat. steps included at each active site, we have maximum degrees of 1 (monomer), 1 +(1 +r) (dimer), In all cases the degree of the numerator equals that of the denominator, and the degree is the same for all substrates. All this assumes that numerator and denominator are relatively co-prime, but there is always the possibility that they share a common factor which leads to reduction in degree.
The Sylvester resultants necessary to study this problem have been given (Bardsley, 1977) , and this theory may be applied to the heterotropic mechanism (Figs. l c and Id) to show that an explicit formulation leads in general to a true increase in degree. The implicit formulation is 2:2 in activator (M). The explicit formulation (r = 1) is 3:3 in M (see Fig. Id) whether the product of renaturation is identical with the native enzyme or is a new species derived from incorrectly folded or reassociated subunits.
Creatine kinase was isolated from rabbit skeletal muscle as described by MilnerWhite & Watts (1971) and the enzyme preparations were judged to be at least 95%
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